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La.**] 

«_K£*fl SjS. 7l#ofl ^o.^., s.*] ^l^Jl^^-HCdelay locked 

loop, DLL)°fl ®& 3H^, d *M1«1^ ^f-Ej DCCef ^-)# ^a]^ 0 >^S.zl 

DLL°fl ^ o. 7>^-*V ^e] oil el 3 ^^7> ^i, ^-B) f^Hl °} 

€- ^7] *l<gj7^ ^ 7 }«- <3^m ^ 5il tt ^^-f-H.* ^lfs}^c| n. -=-*M Ojtj. 

^t^-g- ^ = Hl-ojo) ^.^ ^lEl^H E}<^ ^f-E) ^ « 0 M]-g- ^-g-s}^ Tfl 

#3 *l<gH}.o! ^.g. DLL* ^1^*14. -g- 3)?EL£-$\EL ^<$°) ^E} ^ 

3 "<KH ^Bj ±L>&%= #7>oil ^7l ^Jl^ Al^oq ^ 7 }# ^^11^- ^ 9XSLV], n] 

iEL«H EL^o] -e] « o va1oH oq^fl = E}^S] ^E] ^ Jf6\}5_ ^gr>^ n]^ ^E] 

^171^-O.S^ iL^> 7}^ ^ o)]E^ ^ ^ olt} 

.£ 3 
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^ iL^ ^«]^r o>^-S.^ ^1^3.^^- = {Analog delay locked loop having duty 

correction circuit} 

£ l£- ^2fl7)^ofl ccf# DCC« ^«ltr DLL 51 ^ tH^n^. 
£ 2^ 5*1 = *j £}-o^ DCC# ^P-til^r DLL2} #^#2l 

£ 4fe #7] £ 32] ell^i ^l^e^o]^ ^^1 c4Htr 

£ 5a ^ £ 5dtt £. 42} efl^fii *1 <£e)-9j 0.3.-^ f ^e] t^s] e]- 

S. 6^ ^71 £ 32} ^lEi 5)1 ol^(320)5] ^ 1;^ cfololzi^. 

£ 7^ ^-71 £ 6^1 i:l ^E]#eflA^ sis. oflAltb S.'S. 

£ 8^ ^-71 5. 6^1 ifltf ^^-7121 SJ3. ^-g- oflAlth 2.^. 
£ 9^ #71 £ 321 ^El ^7121 s\2_ ^-i- ofl^^ 

£ 10a ^ £ IOdtt 21^- ^El ofle-lo) « 0 v^nf <fl# ^ 7 l2l <yaj ^ 

°11^121 ^ ^Hl 4f wH<H^ ^^1^1 Si ^^l* ^^*>7l ^5.. 
* £^21 ^o. JjL^-ofl dl^V >gtg 
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310 : efl^^i *l<3|eKl 

320 : ^lE^lo]^ 

330 : 4-^# ^EH-^^i 

340 : 

350 : 3X}-ol *l<g2}-<y 

360 : ^E] M.^ ^7) 



te*H 35. 7l#o]] ^ ^ 0.^, o\^s.zl ^^Ji^^-HCdelay locked 

loop, DLLH1 #tr %°]^, ^B] sl^ S)S.(c>l*> ( DCCEr 

DLL°fl 

Si^, ^fle] (error) ^ m} = ji^S^l iflsJM A>-g-s) 7 l£ tr^f. ^-^Y 

^^51^ #^ol iflJfoiiAi A>.g-^ nfl vfl«. sjsofl o]*v ^^(clock skew)°l iH^Tfl 

3fe*fl, ole]^ Al^l *]<£°- ji^g).aj tflja # s^ol #gJofl ^H^l ^ *H DLL, 

DLL^r 7l^ofl A}-g-£M £- PLLofl wl*fl ^-g-(noise)^ *g #^<>1 5*°! 

DDR SDRAM (Double Data Rate Synchronous DRAM)^- ^]^^ -g- 7 l^ alJE^l v\]3.z]°\}*] a> 

38-5 



4 

1(520030001729 #^ ^^]-: 2003/10/29 

-8-3 Jl 91°.*], *1<3 »H HHH 4^ ^S-l DLL, DLL, 31*1 ^ *(|<H 

DLLCregister controlled DLL) £-^-sl^- 

<2i> isV^ t jl4- av^ ofl^l^- <5f# ofl^HlAi a.^ ^#^^r ^*8*Hr Al^^oflA^ ^« 

^ ol # ^ cflojE^ 4rJL ^^7l 3^*1^ 50 %3 ^E]«l* ^*l*Rr ?A°} *fl-f ^SL 

S}rK ol^Bj 5>|« ^1 &oj ej-A o v 50% o] --El til # ^Hr #^-8: ^S^^, 

€*1 W^S] ^E} ^-g; ^.^>7l DLL vfl^-ofl ^E] ^ S^CDCO* 

f^^AS DLL 3 #^^1 3S-«1 dccI- afl ^1^1- Jl ^4. 

<22> S 1^ #5fl7l#oll DCCI- ^-tiltr DLL Si 1-^ tfojo^Bfloj tf. 

< 23 > E i-g- #2:^>^, ^2fl7l#^ 4€- DCC» ^wltt DLL(100)£r 3-f- #^(CLK)3 2fol^ 

<Hl*ll- °]-§-*H vfl*L #^(iclk)^- ^-o> DLL #3(dll_clk)-8r $<%^7] DLL 

= ^oitj](no)# ^-til§>^ ( DLL ^B}o]^(no)^ DLL #^ (dl l_clk)* %o> DLL #§i 

(dll_clk)3 ^3«1« S^sVtII ^cf. 

<24> £ 2^ 3l = «fl El-<y3 DCC# ^ltb DLL 3 #^^3:3 ^S£o]tq-. 

< 25 > £ 21- , sq^-^ DCCI- ^al*V DLL 3 ^ #^(iclk)^ 5t) J= 

^4 7l§^oj- (Vref) ^. oge^i- ^ ^^^-(112)4, ^^^(112)^1 ^3^*r 
71 ^tb HWlU)^-, wWll4)3.^E] DLL #^(dll_clk)# ^> ^ ^aj- 

# *r<8*rxr ^ = (116)3-, ^ = (116)3 #^^1 ^€ ?11*IM3(C)S ?nl*4. 

<26> £Al^ S\S.^ 50 %3 El till- 7Mb #3}<3] *H Aj-Bfl S-f #efl 

•^^>3 # ^fr^3 *r°l7} 'O'ole}^ ^ ol-§.^ «J-^olcf. DLL (dl l_clk)-§: ^l7> 
^ = (116)^- ^ ^*8*}JL, zl<H1 nj-e} #is} &*(116)°\}^ #^3^ 3 
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^(112) <*| 3qj=*J]5H i# i^-ir *>fe (114) vfl^ ai^ch] tfl^ ^ 2.JE. gfl^ 
^ DLL #^(dll_clk)^ ^«l7> 50%S. H^s]^ ^4. 

ofl H|B||^ silL*! DLL^ ^71 ^JL^ Al^ol ^7>*>^ £-7^0) oj&t}. 

I" 7>Xl^ 0>^ S ZL DLL°fl^i ^SJE^JS. *&*\ SLS. 7l#o] *|]o>^ W> & 

<^ 7 } ^flsHz- &*I]3H ^^cf. 



£ ^£ ^714 #Efl7l#^ -g^)^ Sfl^^l fl^d) 211^ J±# 

tb ^ oflfi^ ^^7> ^JZ, ^-E] ^7H S7l ^1^^ Al^Vo) ^^1^- 



^715] 7l#2] 4-^l# ^sl-71 ^ H ^Tgoj] 42 xflJjL 3.3^ oj^ WV 

ic^ ^E] ifltf ^n] ^ o^). ^^^71 efls^d^ ^Sj-o]; ^. 7 | 3) 

^^^^4 Efl^e^^ Dj-^n]- t^h] ^gjct] 

^ A o v ^- wliil^l-^ ^ A o v ^>7]- 180° 7} ^7} efls]5l^ *l<3eKl^ x) 



38-7 



1020030001729 13 7} : 2003/10/29 

bW^I^ *1H ^^r; *l<3;n^ #7l eflsl^i ^o^ej-o] o.^^ ^ 
^e} ^# #^ £ ^ sj\s$- fi]|- ^^*>ji ^ui^ ^ ^ 

•gr <a^°-S. ^ s}-<£] *l<SeKl; #71 4^ ^^Kl^l #^ofl uflSfl ^*fl ^3.2] 

-§- S-A}^ ^tb *1<2 2. c i; #7] *l<g S.'S ^ ^>7l f-Tfl SfO] o]=. 

^e}^^ ^l^-g- *lH*l-7l W 4<?] *H *r#; #71 sil^e}^ ^ ^ ^-71 3q^«fl 

ol7f ^-of a o > 7 ] ^E^H^ ^H^l-71 ^ ^ ^l^Jl^S #71 2^ *l<g 

#^ ^S)^ «J-o> ^-71 #&) ^lE^lol^ -El ^ ^-ir 0.2i?>}7} ^tb ^-Ej 

^l^Rr o>^ZL ^I<gj7^s-H7> ^fl^Cl-. 

EHJ3 -El ^ ^4 ^JELi^IE. El-og^ -El ^ « 0 VA1^- ^-g-s> 
*r 31^3 ^^sl-^ 7}7^ o}^5Lzl DLL# *fl°Jtbcf. 3=5.3^ Ej-ogsl ^ 

Bl ^ofl -El ^7H1 ^71 ^l^Jl^ A}^ ^7>» ^ ^ ^ 

, Bl-^^l ^El ^ ^ofl ^.El^JEL El-^Sl ^E) iL^ ^ofl£ 

*M1 ^Hl ofl^-I- ^Tl^-o.^ 7>^tb -n-Hl oflE^ ^ ^ oicf. 



°l*h ^rtb 71 #^-0^1^ ^Aj-o^ ^-g- 7 >^1 7f7l- ^-§r iLC} -g-ol^>7ll 

^ XI *>7l ^^H ^ ^r^^l tiV^tb ^Hl« i7fl^7l5. *lcf. 
£ 3^g- ^^1 «a ^^HHl 4^- ^1^^* Q \^3-=i DLL^l -g-el cj- 

oHzL^oicf. £ Alsl o>^SZL DLL -cr &1^- #§1(CLK, /CLK)-§- «1 ^ ^ #^ ^^(300)^1 
0 l-§-W. tH^OOO)^ ^1-^- #^(CLK, /CLK)S1 e}ol^i d\)^ o]^}cz\ ^ 3. 
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3(PH<0>, PH<0>b)4 efl^^i #^(ref_clk)^r #3tb4. efl^eli #3 (ref_clk)£r 4^ # 
3(PH<0>)4 ^^*V 7M^, 4^ #^(PH<0>) efls^ei^ #^ (ref_clk)^.S. 4 

^ 5U4. 

5. 3^- #2:4^, 4-E- 4 #3 4^44^- ^Hl^V ^SZL DLL^, 4^ # 

^(PH<0>, PH<0>b)* hz.^ *£e} 4# #^(PH<l:i>, PH<l:i>b)4 4*1 ^e] 

#^(PHEXl:i>, PHEXl:i>b)* #^47l 4tb efl^fi^ 4 <?i44(310)4, eflsjfl^ 4<£44 
(310)4 314^ <>l-^4, efl4^ #^(ref_clk)4 ^E] 4# PH<i>b2] 

SHJ-o. wlJE^l-^ #b}o] 4^47> 180°7> 5)5.^ 4 £4^ (310)^1 *14^-8: 2iQ 

*>4 efl^fii ^14-^(315)4, ^Jl^s} 314?!^ 4 <g 44 (310)^^4 #ej4 #^ 

# 444 ^ 4# #^ ^ 44 ^4 4^}- *144:n. *1^4 ^ #eJ4 4iM: 

^ =7^44 4^: #^ 4^1 4 °1 ^(320)4, 444°1^(320)S^4 # 

^4 ^ #^(MIX_clk, MIX_clkb)^- ^^.S. 4tt 44 4444(350)4, 44 4444 
(350)4 DLL #^(dll_clk)* ^*}7l 4^ 4^^4(352)4, 

^s.^1 44&-8r 5.4471 4^ 44 2-^(354)4, 44 5. ^(354) ^ 4"?! 4444(350)4 
^"4 44 ¥2L« °l-f-^, 2.^(354)^^ #^4 4 = 4 #^(fb_clk)4 314^ ^ 

(ref_clk)# 4^4°3 44 4444(350)^ 44%=* 44471 4t!r 44 *H4-¥-(356)4, 31 
^ e J^ #^(ref_clk) ^ 4-^4 #^(fb_clk)-i: 47> «lo> ^ 4^ 4 °1 ^(320)1- *}^*V 
DLL 441- 4444 4tb FSM(finite state machine) (370)4, 44^44 44 4444(350) 
^ #3 #&)-|- ^-4 #s} 4eHH^(320)4 ^-4 J£4 is47l ^4 iL4 

^4(360)1- ^1^.4. 
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<35> <^7H, #^ 91*-] n ^1^(320)^ 4-^^- ^E^l-efl^(330) ^ <£\^ ^^-71 (340)1- ^1 

<36> ^1^-^(315)^ oV^-SZL DLL°fl i^^r ^#71, * r *l 

^H, ^Ei(ol^- s.X\$x] -f-H ^Ej^ 7fl3flAlEio]l ^(Vc)^: 

°l-§-SM sfl^Bi^ ^1^^(310)^: ^<H^. sj-^l *M-¥-(356) e^e^ *)H :^ i L (315)2^- 

^r1!r T^J* 7>^lcf. 

<37> £ 4 ^ a o v 7 ] £ 30^ eH^^ ^1^51-^1(310)^ ^M] 3]St ^H*}- S^olcf. 

<38> £ 4$ efl^ei^ ^^£1-^(310)^ vfl^- t-^(PH<0>, PH<0>b)^8: t}^ 

, i7B5] ^ *1<£ ^(differential delay cell)(NDELl, NDEL2, NDELi)^- ^p- 

ti l*f^r ^1^^^(312)4, *l£eKl(312)3) n>^ni- ^^ (PH<i>> PH <i>b)^- 31i 

w>o_d} ( <£;g:g i 7 flol xj-g- *1<£ ^(DDELl, DDEL2 , DDELi )-§- n 1 ^^ ^o] ^ 

o^el-oi(314)^: ^«ltr^f. 

<39> ^ ^^(312)^- cH ^^e}oi(3 14 )^- o] =^ z^o] ^ ^03 ^o. g^e^ 

^-^-(315)^1 ^ ^Ej^ ?l]5flAlE^l ^ ^<?KVcH ZL 7]^o] ^£4. 

<40> ^-ji^o.^., ^l^Bl-«y(350) <3*1 i=K^ *1<£ 5^. 

<41> £ 5a ^ £ 5b^r £ 4^ eflsjfl^ *l<£el-<?](310).2.S^-Ei ^e} #^ 

<42> £ 5a^r ^ #^(CLK, /CLK)^1 ^El^l- 3^*1 50%9l ^-fl M-Bj-^fl ^SLS,, 

^-¥- #^(PH<0> ^ PH<0>b)^r ±^ ^(312) $\ i7fl3l *1<£ (NDEL1 ~ NDEL i ) 

-§- **fl *1<£H ^El 3H V #^(PH<l:i> ^ PH<l:i>b).2.S. ^ 
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<>] (312)2} n>^nv ^ ^(NDELi)^ ic^h ^ #^(PH<i> ^ PH<i>b)£r cH 

^^1(314)^1 ^ ^(DDELl)^ 3Si ^^5]^ i7fl2] cH *)~^ 

^]^€(DDELl~DDELi)# -f-Sfl *1<£€ ^1 ^1 ^ #e}(PHIXi:i> ^ PHIX1: i>b)°-3. 

<43> efl^^i *]H-¥-(315)^ 31 3) #l}(ref_clk)4 ±^ x] <&B±<& (312)3} 

p>x1^- ^ ^l(NDELi)^ ±lk ^E] Jfl# #^(PH<i>b)^ «1 JH^V^l 4^ 

*\, xl<£j7^o] 5]^ efl3J]5ii #^(ref_clk)^ ^^tt ^H^Mr tfl^- #^(PH<0>)^ 2n 

^ ^E} ^ #^(PH<i>b)2f 180°^ 7>xl7fl £H, ^^^^(312)^ 

€(NDELi)^ 3H> #^(PH<i> ^ PH<i>b)^ cH ^1 <^^o] (314)^1 ^1 

^ ^ *1<S -t(DDELi)^ cH igHl #^(PHD<i> ^ PHD<i>b)^ 2£tb 180°7|- ^ 

4. t!:^, ^El #^o] ^ B)-<aol7l nfl^-ofl ^ #^(PH<l:i> ^ PH<l:i> 

b) ^ cH ^e) <j\*fr #^(PHIXl:i> ^ PHD<l:i>b)^: ifl-?- #^(PH<0> ^ PH<0>b)* 7l$£. 
^. 0-360° A>olo| ^^Vi- ^ . 

<44> <^7l^ ( #^ (CLK( /CLK)£] ^Hl7> 50%ol7l tifl^ofl efl^el^ 

(ref_clk)^ ^ *1<£Ie}-<?1(312)^ p}*! 1 ^ ^ ^(NDELi)^ ii^ ^E} #^(PH<i> 

b)2l ^*>7> i80»7} slcl^s. ell^i #^( re f_clk)^ ofl^sf ^E] ^ #^(PH<i> 

b )Sl ofl*l7> ^^l§>7fl 

<45> £ 5b^r ^ #^(CLK, /CLK)^ ^E^V 50%7> o}\l M-Ef^ 3? ^7)i^ 

^-f #^(CLK, /CLK)21 *H efl^ #^01 ^ efl^ a^o} ^-^cf ^1 7} 
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<46> o] 7$°- t ^l«gji^o] 5}^ ell^^ii #^(ref_clk)2f *]<3 (312) 2] 

*1<£ ^(NDELi)^ ±ig ^ #^(PH<i>b)^r 180°£| ^^>« 7Ht| Eiq-, Eflssjei^ 

#3(ref_clk)-4 ^S^tt ^B] (PH<i>b)£r ^E) $\<$ #^(PH<i>)^ 

°1 31^ A o v 3l ^ S-f iflU A o v Efl ^P-^l ^ #^ol7l nfl^ofl E^ei^ #^(ref_clk) 

^ ^-f- #^(PH<0>)^ *£e] #^(PH<i>b)^ ^^Itt 'DE'^ 

^ ^^V» 7\7)7\) ^cf. o]^^- ^^1- - DE -^ #^(CLK, /CLK)^ ^b) ofla^ - aflofl 
3fl^-*Vx^. o}sl^ 'DE'^ c^l *l<£eK](314)2] ^SHJE 

<47> £ 6^ ^-7] £ 3^ #^ olE^ 2)1 °1^(320)^ cfol^n^ol^j-. 
<48> £ 6-8: #^ ^B^l ol^(320)^ 4-^^- (330)^ 27fl^ i:l 

^^(332, 334)5+, 2:1 ^El#3]A-j ( 336 , 338)1- ^1^. 
<49> i:i ^#^(332)^ FSM(370)o.5.^-Ei it^o) fl>£ -*I^J:(PH_sel<l: i>Hl 

4^ ^ c a^^Xin<l:i>) ^ ^-^^^l-(inb<l:i>)oll z]-z}- <ye^ ^ ^e] #^(PH< 
l:i> % PH<l:i>b) # *>M-^ ^b] ^ ^em^ 
<so> in ^E]#3ijA^(334)^ FSM(370)iL5.-^ ^^(PH.seKl: i>H 

n+el- ^ t a^^7>(in<l:i>) ^ 3#*}(inb<l: i>)<^l eH ^e] #^(PHD< 

l:i> °A PHD<l:i>b) ^ *>M-£] ^B] ^3 
<5i> ZL&jJI, 2:1 ^E]^BJiAi(33 6 )^ j:i ^E}#?JH ( 332 ) <i| ^ *fl2 ^^^^7} 

(in<l> ^ in<2>)al- *fll ^ ^]2 -^-^ ^^f(inb<l> ^ inb<2>)S. 9±7\^°\ FSM(370)°.S 

t^s} 2u]H^ *]^JL(SEL_odd ( SEL.evenHl ^ ^flj2jo S #^^Vc)-. 
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<52> =L?)JL, 2:1 ^^#BflA^(338)^ i:i ^3 #SH (334)2] #^-g- >fli ^ afl2 ^^^V 

(in<l> £ in<2>)2}- *fll ^ ^]2 ^-<Q ^ inb<l> ^ inb<2>)5. zj-zj- ^]7>«lo> FSM(370)^.S. 
•¥-3 #3€ 2«1S^1 ^^(SEL.odd, SEL_evenW 4^ ^d^ilS. t^W. 

<53> ^ f ^ o]b1 *M ^(320)3 ^E^3H(330)^r efl^Bi^ ^ej.o] (310)3 ^ 

^ ^l^^°I(312)o.S.^-Bl sf\J% ^ -id^*H ^av ^71(340) 

^ ^ D s v M ^-(MIXIN, MIXINb)°-5. A>-g-sl£S. ^ ^ x1^s}o](314)AS^-Ei #3 

^ D)n} #^ *>M-» ^*}^ ^^-71(340)^ -D|nl ^ ^-(MIXIND, 

MIXINDb)^.S A>-g-£]s.s. *Vcf . 

<54> tb^, ^71(340)^ 4-^^> ^£)^aH(330HH -id^€ ic^ ^ 

(MIXIN, MIXINb)*}- cH ^ ^ ^"(MIXIND, MIXINDb)-^ AA ^W<^ ^ #3 
3K V 2) #^-Hl *fl<?H?Rr ^tf-g: ^ *W M ^-(MIX_clk, MIX_clkb)* #3^. ^71 

^ ^^-71(340)^ ^Hl ^ ^71(360)5.^ ^b) ^H^o]-(Dcc_Vctrl, 

Dcc_VctrlbH *)H ^Hr*}. 

<55> £ 7^ #7l £ 6^ i:l ^^^^1^(332)^ ^^Rl^- 

<56> E 71- ^S*}^, i:l ^^^531^(332)^ i7fl2} ^ ^^^-(333)^- z]- cj^ 

(333)2] #^^H ^o.S. PMOS ^ -EL -¥-(331)1- ^^1^4. 

<57> ^u]^ x£o) ^hh«-(333)^ ti}ojo^ ^<a-(Vbias)^r °,mSL3. «H 

<&3-^ B^^l^Ei(Ml)^, ^l£i HSH^l^El(Ml)^ _EL5fl<?H =L i£i7} <g 
^^(irKbO ^ -^^(intx^HI ZL 7flolH7)- <?flS.^ H$*1^(M2 ^ 
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M3)Sh <&3.£l H€*1^H(M2 ^ M3)s]- a>°H o^s^ ifltf ^^A]s(PH_sel<l>)« 

XHB ^O-S. ^ H€*l^i(M4 ^ M5)« ^ltH}. °H , ^^(in<l>) 

^°J^(inb<L>HlTr ^ #^(PH<1> £ PH<l>b)o] 0)7^4. 

<58> ufr^^l ^a] ^y}*}) ^i«-^(333)^ ^4 -e-^M, ci 

D l ^ ^^ 0 v #^-1: ^3 ^ i:l ^Hl#?fl^(334) <*\X\ i:l ^#^(332)°} ^ 

4 ^« 4 s si*}. 

<59> £ 8 £r #7] £ 69] ^^-71(340)^1 S\S. ^ £^o]c)-. 

<eo> £ s^- o^v ^^-71(340)^ ±lk #3 #(MIXIN, MIXINb)^ <$m>-3. *} 

v\ 5L% *}°]o]±. ^(VfbiasHl ^sfl v\o]c]^ s]^ XI 1 s||<H(342)Sh e|p1 

#^ #(MIXIND, MIXINDb)^- ^^^-S. ^ JL^ v}o]6\^ ^(Vfbias)^ sl*fl ti}ol<X^ 
XI 2 i^i-THl-^. XH( 343)3]-, XI 1 ^ XI 2 4i^.i-7l#= XH(342 ^ 343)^ 
^f^-S. ^-S-^7)* ^^*>7l PMOS SJ=-!f(341)£h ^ XM^ 

(Dcc_Vctrl, Dcc_Vctrlb)^- ^^^.S *H , Jl^ ti}<X<X^ *l<y-(VfbiasHl £]*fl w}ol<X^ ^tt 
^^^-(344)^, ^^^(344)^ #-ff-» ^ej^^o} ^ #3(CLK, /CLK)^ ^E] 

til oil nfe} XI 1 31 i_£^-7l-&2EL X)<X(342 ^ 343)^ ^3 €-n-« S^S>7] ^tb t^H^ 
S*|Jf(345)-i- ^tiltVcf. 
<6i> -f <d, XI 1 ±.SLdi-7]&B. Xl<X(342)^ Jl^ «>ol<X^ ^<3-(Vfbias)# XHB 

^ H^X^(M13)sq-, H^X^^(M13)5] i_$.^<q- #^^-(MIX_clkb, 

MIX_clk) Afolofl ^5]^ t v,-^- ^ ^ <#(MIXIN, MIXINb)-§- XMH <a^°.3. Sfe *>^- 
oj^ oflS.^ H«*1^(M11, M12)« ^"tiltl-cf . 
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S*h all 2 ^1^(342)^ 31^ 4°Hi ^tf(Vfbias)* TlHH 

^ ^2.^ H^x]^eKM17)^, oflS.^ B^£^1^(M17)^ #^^-(MIX_clkb, 

MDLclk) AWofl ^sM, cH ^(MIXIND, MIXINDb)* TlHB ^-2.3. ^ *}^- 

<£3 H«iEKM15, M16)l- ^•alt.Vcf.. 

S£tb, ^^^(344)^ JL^ v\o)o]^ ^<y-(Vfbias)# TlHH <3^°-3. ^ 

(Dcc_Vctrl, Dcc.Vctrlb)^- ^^^.S. *>-g- B^*]^Ei(M23, M24)$h 

^ <?ti5.^ H^^1^EKM23, M24)°fl nfoj^c ^f£ j£\3L^ B31*l^Ei (M19, M21) 

ZL^JL, v}o]o]^ 2:^(345)^ cfol^.c s\3.+ H^^l^Ei(M19, M21H JL = 

^ ^-ff-UA, IB)1- AA 3)3-^ H€^1^E-1(M20, M22)^ ( $\3-^ H^^l^ 

(M20, M22)^l p]e^ ai^ c^o. ^ ^ ^ cfl-§-^ ^i<y- 

&| ^ *f7l cfol^c ofl^^ H3H*l^iEKM26, M27)^, *fll sfl 

°i (342)^1 #-ff^ <S2.i H^^l^iE^(M13)^ r^^ofl t^s. <aS-i 
eKM14)^- ( *fl2 3)1^(343)^ ofl^ B^1^EKM17)<=1 ^^ofl 

#^HS <fflS-^ H^^^E^(M18)^, ^flS-i H€^1^E^(M14)^ TlHHofl 

5-, ^-ff-^ <32.^ H.^*l^Ei(M18)S} Tfloleofl B^VS., c}o| t^jeL ofl^i B^^l^El 
(M26)^ 7|]ol eo]] c^>S. ( tJ-o-|_$_t= <?flS.^ H^^]^Ei(M27)^| TflolH^l D#*}5. 4^ 

^#5]^, tifol<^^ aJem ^(sel.biasH -§-#SH A, B^7.}<4 C, D^l-^Hl 2:2 ifl^l 

^*f7l ^tb «H<H^ i^*l(346)«- ^-wltl-cf. 

£ 9^r ^-7} S. 32] ^ ^7] (360)^ sjs. ^-g- oflAl^- S^ojcf. 
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<66> £ 91- 5ft] JiL^ ^7l(360)fe 4^ *l«3el-Sl(350)4 #^ #^(iclk, 

iclkb)* 4^ 4^ 4^f^f(362)4, 4-S^H L (362)4 «-#^^-ofl Jrei=, 

* *1^44 ^H^V *)U ^fi- °ls^«-(364)^-, 4^f^-JjL( 36 2)4 ^#^^1 Jre^- 
nl^S>7l 4t}- ^2 ^ff- 4^^(365)4, *fll ^ *fl2 4^-^(364, 365) a>°H 

i 3^r€ *U ^ *fl2 7fli7flolc ^.= (368, 369)4, *fll ^ *fl2 4^-r-(364, 365)4 #3 

^#4°} ^cH^oj-CDcc.Vctrl, Dcc_Vctrlb)* ^]^}7) ^1 ^ *fl2 ^flsfl^E^ 

(CI, C2)# ^1^4. 

<67> oj 7 H, ^^«. (362 )^ ^^1^^^] <&^# ^€^HK*lll ^ ^2 7flsflAl^|(Cl, C2)^1 

7flsflAlBii^ H3H<E.-.2_^ ^ ^ 3fpg= Itotl- ^1^)4, ^^^-€4 a\o)o\] 
3^r4<H j%o] e(.o] (350)^ #^ #^(iclk, iclkb)# TlHB. <^o_3. f>}^ ^ 
<&3.^ H€4^fH(M37, M38)4, 4* ^3 m^M^Ei (M37, M38)4 A>o]ofl 

44 4-§^Rr 4°1^-^ sl£i H^^liE](M33, M34)» 

<68> 2L*1, ^ 4 4 ^-¥-(364)^ ^-g-*i^4 7fli7flol^ ^(368) 4°H1 

, 4^^(362)4 TllolH 4xr 43-^ B3a4i4(M31)4, ^#314 

A)2 7H^7flol= 5.^(369) 4°H 3^44, 4^^(362)4 ^#^-8- ?1HH °_JL 4 
^ 4S.^ Hiffl4^(M32)» ^ltH}. 

<69> £E*h ^112 #ff- 4&l^ J f(365) ; b ^#^4 *fll 7B^?flol= 5.= (368) 4°H1 

^34, ^^-¥-(362)^ TflolB 4fe B 314^4 (M35)4, "S^ 

4^4 42 7fl^?flo1= ^.= (369) 4°H1 ^44, 4^-i^ (362)^1 7flo]B °d ^ 

*Rr ^5.^ B^4^&I(M36)1- ^4^4. 
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<70> HB)jl. 7fl2flAlEi(Cl)^ AB.^ m^l^E)(M31)^ *fl 1 ?)) >l ?fl o] = 5.JEL(368)^ ^ 

JEL S=(369) a>o]^ a}o}6\] ^^^cf. *l]l £ *fl2 7fl3tflAlEl(Cl ( C2) 

^ sg^A °.5L -g-^* 7>^lcf. 

<7i> o|5>, %^*H <H ^HH <4^ oV^zl DLL o] ^-8: ^ 

<72> ^^(300)^ -t^CCLK, /CLK)-i: uJb|^*M iflJjL #^(PH<0>, PH<0>b) 

^ efl^eji #^(ref_clk)^r efl^^li o^ej-o] (310)£r tflJf #^(PH<0>, 

PH<0>b)^ ^> ±lk ^ ifltf #^(PH<l:i>, PH<l:i>b) ^ ^n] ^e] #^(PHEK 

l:i>, PHIXl:i>b)* olo^, efl^fi^ ^-¥-(315) ^ 3#7H^ ^5)^ 

^ #^(ref_clk)^l- fltf #^(PH<i>b)^r «liE*>JL, zl ^.^Hl tr^e)- ^ ^ ^ 

^ ^(Vc)^ efl^€^ ^^^^(310)^: ^*Rr *1<2 ^ 

((NDEL1, NDEL2, NDELi ^ DDEL1, DDEL2 , DDELi S^tf. 

<73> elsleii *l<gj7^oi o]J*o]zj nfl^l #7l<q- s^^i *1 <3eKi(310)^ *1 

^ ^ ^^-i- <£43-°-S *r*8th}. 31^1^ ^-H^ *l<3o!^ eMBdi #^(ref_clk) 
3Jf i-^ ^e} fl^ #^(PH<i>b)5] 180° °\ $\^\% ^cf^ 

<74> #7l<4 ^-o] efl^e^i ^£5] ^l^JL^o] ol ^.o^^Tg FSM(370)£r efl^i ^o^o] 

(310)^-^ ^ ^E} ifltf ^(^tfl, PH<1>, PH<l>b) ^ ^e] # 

^ -#(PHD<1>, PHEXl>b)-8: *>Bi]5. 4^1 *1 (350) zle^^l, s}-<y *l<£e}-<y 

(350)°fl *]<3 2.^(354)1- 7i^ 3X) = «fl §g} (fb_clk)-2.S FSM(370) vfl^ 
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5171 oil *M3. ^i^SlJL, FSM(370)^r <H<£ -M 31 5*)^ (ref_clk)<^l 7>^- e^*V 

^-°r 3Hr*l« IHH^ ^lEi3lloli(320)^ 4-^^> ^l-^M 

(330HH ^-ol jl^CLS a]eM£1<>1 ^t^S- ^ C ] nfl , 4-$^ ^Ej#^M 

(330)<HH -*}e»sH ^ 1-^ oH^^^o^ o^Rr ^-ol 2]«- ^ 

^(CLK. /CLK)2} ^ ofle^ 2tiHl Sfl^V^, oib| 21101^(320)^ ^71(340)^ 4- 

1^1- (330)21 #^ ^ MIXING MIXIND ns)JL, MIXINb^ MIXINDb^l fltffi) #^<H1 
*fl#*Kr ^ ^ ^-(MIX_clk, MIX_clkb)* 

£ 8* &^}#, i7l ^^AHl^ ^El iL^§ ^ 7 ]( 360 )7> -f-*|-SV*l ^71 nfl^oll *fll 
^ *fl2 *I°K342, 343 H 3 4=^ ^l^fHl ^3(1114, M18)^r ^-^} 

*1 afll ^ a||2 5|H(342, 343)^ ^BKIrefH ^ MIXIN^f 

MIXIND ZLelJi, MIXINb^f MIXINDb^l <Hl^l« £^-*H ^ 50%2} ^-e)hH- 7}*]^ ^ 

#§i ^(MIX_clk, MIX_clkb)# *1 £i*Kl(350).2.3. ^f^n, *l<3^ol sj-o] 

*l«?leKl(350)-§r *>-§- ^(iclk, iclkb)^r ^El ^ -^7i (360)011 

=l^, ^ #^(CLK, /CLK)2l ^-El oii^7> ^7}^ ^-f^im ^ ^7l(340HH 
^Wxr #^2} #^ oll^7> f^£)^r #<H#<H S.^ ofl ^5:0} 

^El oHe^7> 711 # ^H^Tll £4. 

£ ^^H^r o) *\ ej 21 #^(CLK, /CLK)2l ^El oll5l7> ^- ^oll <r 

^El oflei-i- ^1 71 ^f7l 2^0} =e1 a.^ ^71(360)1- ^7>^. afl^^o.^, ns«-Ei #^ 
^El ^H^<y-(Dcc_Vctrl, Dcc_Vctrlb)# °l-§-*H ^71(340) tfl2l ^ ^2 ^^.i- 



38-18 



f 

1020030001729 #<3 2003/10/29 

?1#J= ^^(342, 343)^ ^sM^o.^*] ^-B) 

<78> £ 91- %v 2: ^ > sj-o] ^l<^^oi(350)^- -f-sf*}- ^ M ^-(iclk, iclkb)<>l ^f-E] Ji^ 

^7] (360)^ ^^#-¥-(362)011 *}^=§^-(362)^ ^#^<H|fe #^ iclk^j <*> 

°1 *m t 2 "^ tfl-g-t^ #^-(IX)7> Ihji, ^^«.( 362 )o 1 ^#^^ofl^ #^ iclkb^ 
ell ^ tfl-§-*Rr ^i^-(IY)7> IX^ *fll #fr ole^«.(364)ofl^ 

k(IX-IY) 1 ?}:^ *fll 7fl3flAlEi(ci)^ ^#*}7)) ^ IY^ *fl2 3^ *1 

e]^^(365)o11^i nls^^o^ k(IY-IX)^^ A]2 7fl3|HEi (C2)<^1 ^&f>}7\] ^cf. <^7l 

^1, k^r ^#^(362)2] oj^ofl tfl-§-*}^ ^ojrq.. 

<79> n>^ > iclk ^ iclkb^ ^«17> ^-fo^ ^! ^ ^2 7fl3flAlEi(Cl, C2H1 

^^tt #ff-7> -g-^SKEiS. ^ ^]^^<a-(Dcc_Vctrl ^ Dcc_Vctrlb)^r &<&^ ^l*}. ^ 
Tf3 oflE^l- ^fl^Kr 7J o.ofl^ ^fEl ^H^CDcc.Vctrl ^ Dcc_VctrlbHliE ^ 

7> #*1|*}7ll 

<so> cfAl £ 8* #2:^ , ^lsltF ^H#°HDcc_Vctrl ^ Dcc_Vctr lb)£r 

(340) tfl^l ^^^-(344)011 «?17>51<H ^ IA ^ IB* °] *dff-(IA ^ IB)^ «H 

Sl-^-(345)<H]^ nlE^S]^ w>ol<^i ^^1(346)5] C#*} ^ D ^7>S] ^-g- 

^H*l(346)fe bM<H^ ^^(sel.biasHl -g-#*H A, B^}9\- 
C, D#74-I- ^em^ o.S ^SMl ^cf. ul-ol^^ ^ ^JKsel.bias)^ FSM(370) tfl£) ti] jn^l 
oiH 4^ ^ #^(CLK, /CLK)^ ^e] ojje^ « 0 v^ ( -e] ofle^V 50%^ €• ^9l*\ 
50%ii4 2]-^- h o >^ 
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*1 *fll ^ A}2 ±2.^-7]^!= ^1^(342 * 343 HI ^fl£± H^B^^(M14 ^ 

M18)^ ^1?14. -n^ w}°H^ ^(VbiasHl 2)n ifAS JL^ 

<si> £ 10a ^ £ 10b^ ^ #^(CLK)S] ^e] ofle^ wj-^ij. o]a o v (340)21 <^ ^ 

#^(MIXIN, MIXIND)21 ofl*)cq 14=. ^ojo^ ^1(346)^ -ti«i<« 

<82> o.^, £ lOa^r 3)^ #^(CLK)^] ^e} ^e)7> a] 50%^.cf ^ « 0 v^=o.s 

<83> olnfl, ^^-71(340)^ oj^ MIXING d\]x]7} MIXIND^ ofl^^c}. 

°1 ^ ^-fCAHl^ w}c>H^ (346)2} A&*\<H- C#*>» <d^^--H, B^r^sf D#*}» 

^^>3E.s. y}-o]o^ ^^lJL(se!_bias)-I- ^d^*Vcf. 
<84> tiV^^ o^v ^^-7)(340)^ ^ MIXING <«7}MIXIND2l <Hl*liU} 

°1 ^^(A)^l^ w>o]o]^ ^*1(346)2] A^>^ D^># ^^s>ji, B^V^ C^}» 

^^>5.s. w>ol^i ^!>]^jL(sel_bias)-I- *I^t^. 
<85> tf-g-ilS, £ lOb^r #^(CLK)^ ^e} 0^7}- ^e]w] 50%J±q- ^ 

M-e}u£ ^olnf. 

<86> o]nfl ( ^Aj- ^^-71(340)^ #^ MIXING <^1^7> MIXINDS] ^ oH*1j±c)- 

°1 i^fl ^-tKAH^ ^^^1(346)^ A^>sq- D^># ^^ji, B&xW C#*}# <£i 

^Kee^ u>ol<^i ^EHA|s(sel_bias)l- 
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3# ^^1(340)^1 <8 3 #^ MIXING 7 > MIXIND^l ^liLi} 

°1 ^-HAHItt «H°li ^3*1(346)^ A^>^ C^>» ^bKh, B^>^ D^^>« <2 



Sl 71 # £-<>)o] ^7}^ ^*$°} 7l# A}#o] ^ iflc^ cj-oj:^. ^AHl7> 

oflA^i t-floiEii- -*1 — °fl 5E. 3-8-^: ^ 9X^. 



[^si 141 

##tb ^71 *\<$31^ ^1 ?_>-§" ^Al7lJl, ^El ofle^ i^V ^7>Al ^ 

^71^1 ti_V£^l pfl2.5ll- til^^V a>£^l ^7>ol oj-^s] ^ ojcf. 
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[^^8- 1] 

Vfl^- #^ ^E} 1=H ^ #§!*M 

^^"i- W]5I*>^ -T- ^^>7V 180°7> # 7 j ^l^Bl-Ol^ 

*l<£:a^ ^-71 efli^eli *l<£e}<y o.^.^ ^ ^ ^q.^ ^ ^e] # 

71 $H?r #^ ^lE^lol^; 

at; 

°H*>7l ^tt 4^ *1H 

^71 3]^^ #7} Sj^Hfl °J7> «>o> aJ- 7 ) Sl^^M^ ^o^l 

*1H ^ 

^al^ ^o V 7l 5^«y ^l^e^o]S| #BJ «Vo> A o 1- 7 ) -ag} olE^lol^o] -h] 

Ji^ ^*}-g- J£^}7l ^ ^ JSL^ ^ 
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2] 
3] 

<$7] i\)<>\ zfto) «Vo> J$ 7 ) 31^ €^ ^^Jii«.El *>M"^ in 

^ ^E] 3R V M g C"H ^ E) ^ o. ^^^>7l ifltf t}^5}- ^^uZf, 

#71 ^ nff^ ^<*IM Ajifl^ - o^Kg- ^^>7l ^ ^ 
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4] 

#7] afl<H ^^^Ei -Sd^JSLofl -§-^H ^-7) ^ ^El #^ # 

§>q-o] igEl ifl# 0.3L #^*V7l *fil H^^H; 

#7l ifltf ^^l^l -§-#*M ^-71 ninl ^e] ^ ^B) 

#^*>7l 3} ^12 ^#15]^; 
^"71 *)H ^&°.3_1?-B\ #^5} 1-^ ^^^l^ofl -g-^H ^71 *fll ^El^BAAi^ ^ 

5] 

#71 ^ ^ 

#7) Cf^s)- ^^-0_^«-Ei ^ ^ ^ ^^O.^. ^H, JL^ ^i^- 

7^fe *fll ^-2.^-71 #JE. 

A o V 7l ^ 4^ ^AsL^fEi C]n] ^ <y^O.S Jl^ ^i^- 
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xu ^ xi2 ±.±±.-^b. xh^i ^-f-jis ^ 

A <M Xl 1 ^ Xl2 ^i-^l-H. XH3] Aj a 2.^^71 «}-ojo^ S^Y* ^«1^> 



6] 

91°]*], 

^7} X| 1 *>^^fS^-Ei #^ ^71 ^ *]Z]^}7} XU * X|2 Si 

XI 1 ^ X]2 S-i B€*1^EH Jis^ #^o\ ^ Xj 3 *}JL, 4 u) 

3 #ff-« ^1 cfl-g-^ ^d^S d]^^5|-71 XI 3 ^ XI 4 5.^ 

A oM XI l ^ XI 2 ii.i-?|tE 5)H£) -n^ *|-zW ^^s. XI l 

£ XI 2 XH^] v}o)o]^Wr ^t}7) XI 5 ^ XI 6 Si S^l^Ei; ^ 

^71 XH ^r^S.^ ti}ol<Xi Al^Al^oil -§-^H A oM X13 ^ X)4 B 

^^l^Ei^ XMB^ XI 5 £ XI 6 Si H^l^Ei^ 7\)o)b. #2) ifl % ^ ^*}7) 
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7] 

#71 *fll ^ ^2 ^ ^1 5^ «- Aj-ojofl ^1 ^ ^2 7fli7flo]c S c ; 

^71 *fll ^ *fl2 *l&|^JfS] ^^*H ^71 ^ ^H^og-.g. ^^]. 7 i 
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10] 
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i^^a- 12] 

^li^l &<H*1, 
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